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Photo %. The soil profile ar The Marble
Point site (sandy-skeleral, mixed
superactive Glacic Haplorthel). There

wAs NO Horizon developmenr.
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Photo 1.  Climaric station being installed at the Marble

Photo 7. Soil prolfile at tThe Scorr Base site.

Photo 2. The Array of sensors for The below-ground
MEASUREMENTS.

InTROdUCTiON

IN JanuARy 1999, sites were sampled and insTRuMENTED AT MARDLE Point (coastal site, ice-cemented
perMAfROsT), Bull Pass in the WRighT Valley (dry permafrost aArea), and Scorr Base (ice-
ceMenTed pervAfrRosT).  Darta loggers were installed 1o collect climatic data at each site.  Each
site was sampled for chemical, mineralogical, and physical analyses. The data being collecred
will support A New Zealand project tHat is looking at The effects of oil spills on different soil
properTies. It will Allow A berrer understanding of soils of This exTReME enviRONMENT.  The data
collected here will Help record possible climaric shifrs from climate change.  These sites and
oTHer similar oNes installed by NASA / University of Washingron will provide A very valuable
RESOURCE TO MOdElers ANd oThERS WHO use soils / climatic data.

Photo 1 shows one of The climatic stations being installed ar The Marble Point site.  For above-
GROUNd  MEASUREMENTS, SENSORS WERE iNSTAllEd 1O mEAsURE wind speed and direction, AiR
TEMPERATURE, REelaTive Humidity, and solar radiation. Below-Ground sensors were installed To
MEASURE SOil TEMpERATURE ANd soil moisTURE AT several depths.  MEASUREMENTS ARE MAdE EVERY
20 wminutes, AVerAGed, ANd Recorded every Hour.  For wind speed And solar RradiaTion,
MEASUREMENTS ARE MAdE AT 10-second inTervals, averaged, and rRecorded every hour.  Similar
insTAllaTions were Also made at Bull Pass in the WRiGHT Valley and at Scorr Base.
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Table 1. Selected Dara for the THree Sites.
Field Conducrivity
Deprh Clay Silr Sand 17-Bar WATER MoisTure
CM % % % % % mmHos/cm
Marble Point Site
O-3% 1.6 8.0 90.4 1.9 72 14.70
2 71z 0.8 e 87.7 27 40 2.7%
5= 52 1.3 14.6 84 1 2.6 5.1 2.10 Di '
30 . 45 2.6 4.6 82.8 27 57 .74 Bl
45 . 68 2./ 7.2 /8.8 7. 10.6 .69
68 - 100 7.2 207 69.6 2.2 2.27
Bull Pass Site
0O-3% 1.6 %1 95.% 0.9 0.2 0.%8
72 o2 127 825 2.1 0.7 7.08
12 - 18 6.0 254 8.6 3.8 1.7 18.27 :
18 - 28 5.6 32.9 61.5 35 1.7 16.41 SHEIRCE:
28 - 38 2./ 70.4 65.9 97 1.7 16.91
%8 - 5l 4.4 %0.8 64.8 57 1.8 122
o1 - 78 4.8 %39 b61.2 2.9 1.9 G J7
78 - 109 37 2.3 70.0 36 2.9 776 50-cm deprh.
109 - 130 4.9 %4.6 60.5 b3 4.8 10.71
Scorr Base Site
O -1 6./ 11.% 81.8 2.4 1.9 341
7 6.2 1.2 82.6 5 4.0 1.68
7215 5.0 8.4 86.6 %4 52 0.24
19 - 20 45 9.5 86.0 4.5 2.0 0.1l
20 - 45 2.9 255 /1.6 %1 2l 0.26

Photo 8. Landscape At the Scorr Base site.  This soil was
formed in basalr. THere was NoT ENOuGH WEATHERING TO
show ANy expression of andic soil properties other THan
sodium NAF pH's just GreaTer THAN 9.

Photo 10. Rock weathering Near THE MARbLe PoinT site.
The effects of many [reeze / Thaw cycles ARe very evident.
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Photo 9. Salr crusts were observed iNn many of THE soils.
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Photo Il. The bortom of A
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rock from The Bull Pass site.
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Photo 4. Landscape At The Marble Point site.

Figure 1.

TEMPERATURE (°C)

The dara in Table 1 shows very low Ggramamerric field moisture contents resulting in low HeaT capacity.
At the Bull Pass site, The field moistures were well below ThHe 19-bar water As THey WeRe in THE TOp THREE
horizons of The Scorr Base site.  The electrical conducrivity of The saturation extract shows hHigh levels
of salrs in THe surface of The Marble PoiNT siTe suGGESTING EVAPORATION AN pReCipiTATION Of salts. THere
WERE MANY AREAS WIiTH SAlT crusts AT Marble Point and AT Scotr Base.

ThHese crusts ARE SHOWN iN

Photo 10. With 1he extreme dryness of The Bull Pass site, there was A salr build-up just below the

The soil at Bull Pass Had very litrle development and was alvost white.  The only development of color

wAs UNdER rRocks WHERE MOIiSTURE SEemS TO CONCENTRATE. PHoto 11 shows the bottom of A rock from A

IniTial soil TemperaTure data indicated several freeze / thaw cycles within A brief amount of Time
although we were in A period of 24 Hours of light (Figure 1). This data is from The site At Bull Pass. In
addition, wHeN clouds passed over THE sun, THE sENsORs AT THE surface would drop below O°C very
rapidly as They would when THe sun was AT its lowest ANGle. The data shows THAT THE permAfROST is AT A
depth of about %7 10 60 cm. In This prolile, it is dry permalrost. IN THE oThER TWO Ssites, The bottom
layers weRe ice-CEMENTED. THERE waAs A slighT moisTure pick-up in THe bottom of The profile at Bull Pass
but NoT ENOUGH TO CAUSE iCE CEMENTING, because iT was sTill below 12-bar WATER cApACiTy.

INiTiAlL s0il TEMpERATURE dATA.
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Photo 6. The soil profile ar the Bull
Pass site (fine-silty, mixed subacrive,
hypergellic Typic ANhyorTHel).
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